Plasma AT-III exhibits a microheterogeneous form with pls distributed over a narrow pH range by analytical agarose gel isoelectric focusing followed by immunofixation. Three new variants, each of which was the heterozygous state between the common and each variant components, were observed in a total 370 samples from unrelated healthy donors. These variants have at least normal activities of the thrombin inactivation in the presence of heparin, and their immunological antigen concentrations in plasma are in the normal range.
INTRODUCTION
Antithrombin III (AT-III) is the important blood coagulation inhibitor and inactivates thrombin and some of the activated coagulation factors. Recently, Borsodi and Narasimhan (1978) and Kera and Yamasawa (1982) have demonstrated the microheterogeneities of the purified or plasma AT-III by preparative or analytical isoelectric focusing. Several abnormalities of AT-III molecule have been reported in the cases of AT-III deficiencies (Sas et aL, 1974 (Sas et aL, , 1975 (Sas et aL, , 1980 Brozovi6 et aL, 1978; Wolf et aL, 1979; Matsuo et al., 1979; Williams and Murano, 1981) . However, up to the present day, no variation of AT-III molecule in the normal plasma has been observed. In the present study, we first report the phenotypic variations of normal human plasma AT-III using analytical agarose gel isoelectric focusing followed by immunofixation. These variant molecules show normal levels in the biological (heparin cofactor) activity and the antigen concentration in plasma.
MATERIALS AND METHODS
EDTA-plasma (containing 5 mM trisodium EDTA) or citrated plasma (containing 13 mM trisodium citrate) were obtained from 370 unrelated healthy adult JaPanese and stored at -80~ until used. The methods of analytical agarose gel iso-electric focusing (pH 4-6.5) followed by immunofixation and the calibration of the isoelectric points (pIs) in the gel were described previously (Kera et al., 1981) . Antihuman antithrombin III serum (rabbit) was purchased from Behringwerke AB, FRG. The biological (heparin cofactor) activity was measured by the amidotytic method using the Testzym| antithrombin assay kit (S-2238, Kabi Diagnostica, Sweden). The immunological AT-III concentration in plasma was determined by the technique of single radial immunodiffusion (Mancini et aL, 1965) . A series of diluted solutions of Protein-Standard-Plasma (containing 25 mg AT-III/100 ml, Behringwerke AB) was used for the calibration. All measurements were repeated in triplicate. One hundred/A of plasma sample was treated with 1 U neuraminidase from Arthobacter ureafaciens (Nakarai Chemicals Ltd., Japan) according to the previous study (Kera and Yamasawa, 1982) .
RESULTS AND DISCUSSION
The immunofixation patterns of plasma AT-III after agarose gel isoelectric focusing were shown in Fig. 1 . One of which was the common type (No. 1) and the others were three variant types (No. 2, 3, 4) . 367 plasma samples in a total 370 samples from unrelated healthy donors showed the common type. The common type consisted 5 major and several minor bands with pIs between pH 4.8 and 5.2. Each of variants seemed to have at least a bands-group of the common type and might be heterozygous state between the common and each new bands-group. These types of No. 1, 2, 3 and 4 were tentatively designated to be C-C (C, common), C-K1 (K, Kyoto), C-K2 and C-Kz, respectively. The K1, K2 and Ka components were respectively shifted in pIs from the C component toward the anode in 0.02-0.03, 0.05-0.06 and 0.09-0.1 pH unit. Borsodi and Narasimhan (1978) reported that, after the neuraminidase treatment, purified human AT-III showed only a single, homogeneous peak by a preparative isoelectric focusing and one band by analytical isoelectric focusing. In the previous study (Kera and Yamasawa, 1982) , although most of the original AT-III bands were reduced to 1 major band after the neuraminidase treatment, several minor bands were observed yet in the case of using immunofixation. As shown in Fig.  2 , after the neuraminidase treatment, the C-C type which consisted 1 major (pI =pH 5.7) and several minor bands were observed at pIs between pH 5.5 and 5.8. The C-K 1 type was not distinguished from the C-C type. The C-Ks or the C-K3 types had 2 major bands and one of which corresponded to the major band of the C component. The differences inpIs between these 2 major bands were calibrated to be about 0.1 pH unit in the C-K.~ type and about 0.13 pH unit in the C-K3 type. Because the K2 or Ks components are discriminated from the C component after the neuraminidase treatment, these differences between 2 bands can not be explained by unequal contents of sialic acid residues. These differences may be due to the difference in polypeptide structures. Photographic and shematic representations of plasma AT-III patterns after agarose gel isoelectric focusing followed by immunofixation. 1, C-C; 2, C-K~; 3, C-Kz; 4, C-K3.
-I- Fig. 2 . Photographic representation of plasma AT-III patterns after agarose gel isoelectric focusing followed by immunofixation. All samples were treated with neuraminidase. 1, C-C; 2, C-KI; 3, C-K2; 4, C-Ks.
Several abnormalities of AT-III molecule were reported and their functional activities were significantly depressed (Sas et al., 1974 (Sas et al., , 1975 (Sas et al., , 1980 Brozovib et al., 1978; Wolf et al., 1979; Williams and Murano, 1981) . However, in the present
Phenotype
No. of samples 1 unit of AT-ill was tentatively defined to activity in 1 ml of pooled plasma from healthy adult donors with the C-C type. b Activity per milligram antigen protein.
study, the thrombin inhibition activities in the presence of heparin, AT-III concentrations and specific activities of these new types seemed to be in the normal ranges (Table 1) .
Unfortunately, as familial materials could not be available, the inheritabilities of these variant components have not been demonstrated yet. However, the K2 or Ka components were not produced by at least postsynthetie modification as by unequal contents of sialic acid residues. Furthermore, these plasma samples, which were repeatedly obtained in the different day, always gave the identical patterns.
In the standpoint of examining abnormal or variant rnolecule of plasma ATlli, the techniques of analytical isoelectric focusing followed by immunofixation would give more prominent resolution in a comparison with the technique of modified crossed immunoeleetrophoresis in the heparin-agarose, because these variant molecules were not discriminated from common component by the technique of modified crossed immunoetectrophoresis in the heparin-agarose.
